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ABSTRACT _ ‘ :

- The purpose of -this module is tc teach *the basic -
metric mea sures of. leng area, volume, capacity,. mass, and
temperature. It introduc students to me*ric prefixes,

abbreviations, and unit conve siors with the system. Illustrative and
opbional material compares metric measures to our familiar American’
standard measures. The purposes are accomplished through the use of
det ailed explanations, experlihents, charts, games, and manipulati ves. .
After ap inttoduction which poin+ts up the need for a uniform
international measurement system, the student proceeds through a
Series of experimentq and worksheets., Most proplems are related in
some way to a physical model cr actual meacsurement device.
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The purposs of this module is to teach the basio )
. metric measures of length, area, volume, Gapacity,
nass and. tempexature. Xt 1ntroduou students to

sions with the: ystemn. Illustrative ‘and option-

el naterial compares metric measures to our famil-

iar American standard measures. The purposes axe

" acoomplished through the use of detalled explana-

tions, ‘experiments, charts, games and unipuhtivu.

Aft_or an introduotion which points up the need for
a uniform international measurement system, the
' student pProceeds through a series of experiments
~and worksheets in which he learns to use the basic
netric units of length, area, volume, capacity and
temperature, .As he works with these units, he -

recognises the advantages of the decimal structure ° )

of the.metric system. Most problems are related
in some way to a phy:ical nodhl or actual tounro— .
-ment devige, -

L)

d .Studtntl will be able to use the basic metric pu.'o-

" fixes and understand, their nuning and nhtionlhip.

§ +Studerits will be able to 1ntorprot and use common
metric abbreviations,

+Students will be able to use the huio ntric
-nuuru of longth area, volume, on._poity, ASS
nd tuponturo. ~ o :

4
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metric prefixes, abbreviations and unit oconver-
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.St_.,ud ate w1l be able to smtinate measures of S

1 1y

#

., volums, and mass in metric units. ; m e

.Stmut. uu be able to damvert.from one metric ; --'-1.-"-::-':§_
" unit to another hy using the properties of the ._ -
" base ten systems e.g.;, 12 mm = 1,2 onl, :

Students will be able to read the ntrlo tnp-
ereture wcale, . ")

«Students will know the- buio unit of ntric land
nSurnont (hcotm) :

[Activity Doscn tion

Act’, #1. Introduotion - Need for a.nd hi-tow.-y of

Act. #3.

- Aot, #4,

Aot, #50

Aot, #6,
* Aot, #7.
* Aot, #8,
. Aot. #9,

*Aof.. #10. Review om-wm '
~ Aot, #1, Conversigns - Engliah” .m metric (opuom).

. .
.

Aot. #_‘2. Thomas Jefferson, a ?ondulun. and tho

‘Preotice in metrio nmurnonts - proj-
_ecta and pussles. - -

the metric system, '

Hmr - Show ways determining the basic
‘unit .of metric system - the-meter. .

Using a meter stick and, learning metric A
prefixes - punlo or soncentration guo

iy .
.

Area measurements | _
Voluns measurements - S
Maas (nl@af)'munnnt-\ I } \
Land-area (optional) @ \ N
‘Medih tonpontnm muuroihnt o

Ub




‘1,
2,

'Student Worksheet #'s .1, 1a, 3, 3a,

«Contained in this modules

Activity Sheet #'s 1 to 11’ o\

3bi 5. 5a, 7, 9, 11, 1la, and 11b,

. , . _ y ' ~

.Teacher must p’ro#ﬂo_: . . .

1,

. 2.
3.

‘blocks, quart milk carton, liter measuring

String and weights (heavy washers will dg)

. for pendulums, meter sticks, watches .with . A .

second hand or stop watches.
Meter sticks (Act, #3)

Strips of cardboard, tagboard (or adding «
machine tapes) 36 ce long, cardboard or tag-
board for pugzle construction, meter sticks
and metric rulers, 1 meter measuring tape,
and solssors. ' (Act, #4) o

(Act. #2)

‘Metric rulers, 1/2 gallon milk cartois, ‘meter. ‘
sticks, cardboard (40 om long) for construc- o~

*

tion of cubic decdimeter, cubic centimeter

~

cup, and scissors. (Act, #5) .

Balance scale with metric welghts, various
contalners to hold water - tin cans, bottles,:
Plastic bowls, eto. - white centimeter.cubes,

and 10 cm rods, (Act.:#'s 6 and 7)

Celsius thermometer (not. abaolutoiy essen~
tial), (Aot. #7) . .

b B
G
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- prepardation bafore or duﬂnq work on ého mnodule,
_ ’ c ' ot
' Students unsuccedsful 6n the protest may bes

. prepared ‘students,

'

n?:dulo My be used with gn\ont;p, class, Some © ' .. 3
aotivitiés are best used by small groups of stu- :
dents, - . - o , SR

b : '
S 1

l‘ - . B . ’

~ The pretest is, designed to check entranod~skills

of students tq determine if they need additional - ,

‘1. . Given pre-module materials, , ~_ * L,
2, Assigned: to work on the module with better . R
3. Given individual instructor help yhey diffi-
e culty is encountered ‘within ‘the -noduz . '

- b ’

o T . n:““__.-;-
* E o A . _‘l - { ' . A .1‘3
2: !llll . L . } . a7 , .

The 'po.ttut‘ 1% designed to determine if the -.tu'_'- S ’
dent 1s able to succeed. in acqoomplishing the- obe N
Jootives for the nodnlo_,_ o , o

v
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11,

- I, Activity Sheet #1 - Introduction
A,

C.

Teaching suggestions:

1. The purpose of this activity is to
discubs the need for history and ad~- .,
... vantages of the ‘mdtric wystem, = 7 |
2. This should be read and discussed by
the students, - The teacher could ask
students to give examples of .metric
measurements that they have heaxd .
.used, A 16 mm film projector, 35 mm
slides are good examples, Some stu-
.dents may know of foreign or domestic *
cars with metric parts,

| Materialss

1, Activity Sheet #1 and 1la
2, Student Worksheet #1 and 1la
3. Adding machine tape -

Answer Key: Page 5
Solutions will vary, | oL

Activity Sheet #2

A,

. 'Tea.chin'g suggestions: - . !

1, The purposé of this activity is.to ° .
i1lustrate a method of defining a
standard. measuring unit,

2. Students may do this experiment in ’

pairs or threes. Be sure to emphasize
that the }doa.suramont s to be made to
the center (approximately) of the bob.'
"Some discussion could take place re~
gaxding the displacement of the pen- .-
\~ dulum and it's effect on the period. !

oo

P T R Lo oo . e S
PRI BN o e Lo L . , A

3

If you pull it 5" to one side to
' start it swinging, do you get a - ) '
| ‘different result from pulling it 8"? o
- Where does it seem to mike a diff-
,orence? " These questions.should be
answered by inveatigation. .

1, Activity Sheet #2 and 2a . . c
- 2. String and weights (heavy washers will

do) for penduluns, metér sticks, watghes
with second hands or stop watches.

Activity Sheet #3
A. Teaching suggestionss .

" 1. This actiyity will help students learn

names of basic metric units and pre- €
fixes for their sybdivisions and mul- :
tiples, and metric ahbreviations. -\

2, The teacher should discuss the sub- .
division of the meter stick with the
clage and check their understanding of
the préfixes and their meanings. Use

- the prefixes in other woxds - decimal, .
century, etc, ' c -

3. A gans of "congentration" may be play- ° . .
ed with an overhead projector and a o
- transparency of the following diagram. '

. . L]
Do |1dni| 1em |1 oum o '
N 0.0 | o2 . Euy for boginners. .
C IKm| em mm O-n" r Other units can be. "
- po Jrec| to jooi| used., ot -
2 mmjem | em | dm- e, _
3
10 oo Jooci] tore . : .
Aldm ] mm| m | m . 8
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O II1, A, The cells on the trans Parenc ; yny . - ‘3, 8 om; -89 mm; 607 mm; 242 y{c 47 amy
(Cont'd) be covered with pisces of cardboaxd | o : " and 8m . S
and the class divided into two teans, I R ' ' \ SR .
“Then, taking tumns, a menbex Fron ) A Lk, Solution j,q_ah:t_m_. - . - o {__ﬁ,}
: team tries to name the locations . otee Qb - : '
which contain equivalent measures, _ V. Aotivity Sheet #is , :
getting points for' successes, For ¥ ! ' A+ Teaching suggestions: - - N
;rwtha.ioziiﬁ g;3n§°§'°;" - ::;in_ | -1, The activities provide opportunities,
lent méuuroé they are covered again, | | " for students tq use metric m’qum-
This game may be varied with differ- N "' -hauts in oonstructing, measuring, and
ent types of measurements as the stu- - ! | ':;j'Mtthw:‘ht“gh T shoui.d‘ flr=-
. i . culate/ 8 olassroom o give ..
_ : S;:::m?.oarn more about the metric | Z | " assis oe where needed, .- S ‘
- . \ ‘2, Games and purzles may be used to-en- p \
B, Matertals: | . | courage and motivate the students to
1, Activity Sheet #3 : learn metric'measures, A .good verbal =
' 2, Student Worksheet #'s 3, 3a apd 3b L B * 'game oan start with the teacher sayings
’ 3. Meter sticks | e o . : "I'n thinking of sométhing in this |
4, Stock for playing cards. | : “room that §. about 1;:.e.htm+.m (or
. ) - 1,2 meters):lding." e student who
. 0 . s& TNV R 4 \
G.. Answer Key: Pages 10 and 11 o ‘ . guesses the object becomes the leader
1. Micro; milli; centj; deci; deka; hecto; N A\ And repsats the process. Conflicting :
, kllo; and mega. : ' '\ opinions may develop during this game - o
2, | _ - o and measuring instruments may have
2 hesaneter g ::‘l’}f;:;: . .- be produced to settle the.questions
¢) kilometer h) kiloliter . ‘ PN U S -
~ d) megameter 1) kilogram /. B Ma‘t’n?" _ ( R o
e) centimeter . . 1. Activity Sheet '#ls : L
. - , - C 24 'Student Woxksheet #i4 ' -
+ 1000 grams : . ; A% = , . ‘
-0 "1 kilogram ' L " 3¢ Strips of cardboard, tagboard,. (or o« 0
e s -/ .+ . Mding machine tapes) 3 om long . DR
1, a) 10 T o) 1000 , © 4. Cardboard or.tagboaxd for pugsle - L
. * Y 10 1) ke o : : _ -~ -odnstruction @ . - . , ;
/ A e 100 g 10 - . .3+ Meter sticks and metric rulers ‘
a) 10 h) 1000 . , .6, —200 meter measuring ‘tape S
- S . 7 Splssors, * | -
2. ;; 3000 3 o; 3700 370 | A o Coe k()
b) 900 9000 d) - § 500 oL .. . _ N , N
o @ ! . { T
. P " TG4 AR ) @ 7441 of DR
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+ G. Answer Key: Pages 12, 13, 14 and 15

- *"All‘lml from 1 throu&h 3% oan be
measured direotly with the "centi- -
Qt‘r\cﬁck".

2,

Correct

3, | Egtifate of |[Actual
O_I‘ﬂ!ir\ E‘ Lenatl Exrror Order

B i v

YEPEIUAQALAQ

4o Answers will vary

T 5 .Gueasod "Est, of
Order lForimoter
=

Correct
.Oxrder

Actual
Perimgtor

- 20 om
- .- 19° .
- 13 e

s 12 cn

roQu

11

B ;N R gy Tae . wr sty o e g s o RN R S N LV . - LAt 0 PACLIS PN
‘ L Y RGN S g W“" ooy CUoomiany
Lt ._.. ol R . . e ',\i“' i - ! l,‘ . - N N
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. . ) DR .
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V. Activity Sheot;#s o -

A. Teaoching _u_ug'goat-ionui _
1. The purpose of this activity is to
. provide experiences in defining and
using motric measures of area, "
2, Preliminary work with rubber band
- ' oonstructions or geoboards would -

be helpful for Student Worksheét #35,
Problenm 1,

B, Materials:

1. Actiyity Sheet #35
2. Studént Worksheet #5 and 5a -
3. MHetric rulers
4, One-half gallon milk cartons .
5. Meter-sticks ’
6. Scissors
C. Answer Key.s _
L . (Activity Sheet #5) - Page 16
‘1, 100 ma° = 1om® 4, 100dn’ =1m
2. 100 e’ = 1dn® 5, 1000 x 1000
3. 100 x 100 = 10,000 == 1¢000,000 -

2

(Studont.woﬂcsh'eet #;) - Pages -17._11_!(!1 18
1, A) 4 en? D) 9 on’
' B) 9on° CE) 13en®
£) 8o .. |
2, a) An infinite nuq'gbvo'r.' | B
: " b) Any straight line which. phsses,
! _ through the center poift of the ' .
- rectangle cuts it in half, t
“oe) 9 ome, - S |
3. Angwers will vary, ., 12/ e
b Anfwers will vary, oML

EN .
. oL “a
P W

T

Y
S .

%
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Ac'bivity Shbot #6

-

A, Tuching uuuntd.onni L :
~ The purpose of ‘thie aqtlvit‘y ia to
e experiences m defining and
unine‘ metrit meaauros ot vofluno a.nd -
- cp.pa.eit’y _
‘ B.\ M‘t‘ﬂ‘h' a . '.' . ) A . ) l‘ -‘ ',‘4-. -
T, Activity Sheet #65, a.nd 60. )
< 2, Yetric rulers . '
3. . Caxdboard (40 em x 30 cm) for con-
“s.» .Structlon of cublo decimeter
" 4. Cublec centimeter’blocks
5. Liter measure ,
6. ' Quart carton
€7. Scissors '
C. Answer Xey: Pagoa 19 lnd 20 '
"
1, ag 6 dn? _ \
: ®) 600 om?, . '
20 2) 100~ e) 1000
b)) 10 a) 1000 -,
L. A liter is slightly/Iarger tha.n a

quart, One quart is approximately
«95 liters, One 1iter is approx
...Ob quarts,

Activitv Sheet. #7

A,

-~

Teaching suggeationst K
1. The. vurpose of the a.ctivity 1a to

2,

13

rrovide experiences An using metri,c
. Measures of mass,

of three to work on measuring various

itema of the exomho p.nd. thon switq -

equpmnt

¢ o
N ,\.

s

Students could be divided into teans l o

._B.

‘Jt

Materials:

1,
2,

3.

.3._

©

6o

% each- objeot™s,

.to see which student ' ‘6an ¢
- task in the ahortout thg.

" (Gomnittoe or tnohor koom mur \ L ? _‘J:

v ’ . ~ - -l e
- . (N R :
. L . w0t » Salt
N . v . B ‘;‘;%

gdod wtivity 'to promote’ aiille BRI
- ﬁ\ ostimation ‘and review all meagure- ..
mbm 1umod up to this point is tho .

- Gather. together 1015 o

ttr H-.vo a sheet prepared (by .

tho tuohor or a committée of - ntu-

dontl) wmoh natn k measurement for =
length, hass, or - R

capacity, 5:\ have ntndhnu.io\ one at ,

a time, ligt, ‘Qﬁo name of the correct

object next to'its measurement. . Thias

can be done as a’contest with a timer ”

onplete. the LA
‘For example: . . -

or solution sheet, ) ¢

a

Na.me or number

_ of object .Heuuromnt

SRR '1ongthof30cm N

-Various contailners to -hold waten/t'in

Activity Sheet #7
Student Worksheet 7
Balance soale with metric weights'
Metric capapity measures, liters a.nd
ocubic centimeters:

cans, bottles, pluti.o bowls, ete, - o
White a.nd oro.ngo Ouhqnaire rods, - L.y

R L

PRy

lh l"‘ \l
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LY

- G """""‘““W - : VAR IX, Aotivity Bheet#9 . - ‘” n
(Aotivity Sheet #7)  « . = | | A, 'roaohing suggestiones . | T

1. Answers w11l vary, but the mass. is to become uoquuntod w‘.lth o
' of water should be about 1000 grams, ' -~ . \ »)pchiu- to rature scales, . BERE.
) '2‘: Answers will vary, 1 grem (if . e ) " Estimation of tnporo.tm:on on the Gel- . 3
medsured precisely under rigidly, : sius scale 1n\flul discussion should -
controlled conditions), ‘ \ . be helpful. What is a redsonable Cel~
. T .~ sius reading-for human bdody.temperature,
(Stndont Worksheet #7) Coe - S Y L - refrigerator Yemperature, temperature
‘ S _ at the North.Pole, tempemtum of molten
1_‘ :::" Z:h::'% vary <'t“d‘°m" check ‘ e . lava for a voloano?

- ) .'. .-
- T el T

. 2. Slightly less than ane grem, einoo v ' B, Materfalss .. ' L coe e

wood 1s lighter than water, , \ 1. Activity Shesb #9 . T

A .+ 3+ Anewers will vary, ' _ - §: g:ﬁ::ta :ﬁ:ho::oﬁg(not abs. ouential)
_ 'TII, Activity Sheet #8 (Optional) . SN / 4 . Fahrenheit thermometer, |

" A, Toiéhing suggestionss ‘ C. Answer Keys ' . ‘ |

1, Purpose is' to provide experiances 1n _ . | (Activity Sheet' #3) - P age 25 al v

- ' using metric land measure \ . L : F = @ ;

B, Materialst - . | | ‘ -180- S M?.-_- j

" 1, Activity Sheet #8, and 8a ° ‘ . ’ g 8 U

© 2 Motric-squmd paper _ : : : 22 - - ot "__\ -

, 3. Metric musurlng ta.pe (optiono.l) ' | : ' 13;0 S

' - . o' ) : ) : » x

. C. Answer Key: Page 23 .- ' : & zgg o B ‘ S
1, Square centimeters (0-2) ‘ . ' ' e 7o | :

" 2, Square meters (nz) o L= . ' I 1&90 ' -
: 3, Squa\ro dekanetors ( mz) IR o ' - (Studont Workaheet #9) - Page 27 o r
¢ | . : : la) ¢ F
Lo B t s -10__ .50 L
. | e o 2 g0 . b
| _ - N SRR 0° 90° I

Py A

atg

.
el
. ..




wew D " ) e PowmEL T R T e K
IX, C, (Continued) ) "3 Aotivity Sheet#M .
(Student Worksheet #9) - Page 27 ~ A+ Teaching .nsgntlénu L . k | l .
; ° o ‘ _ o, This aof,ivity 11. provide prectice ., . . o
1 ) 200 - 350 or higher ’ ~ in conphring the post oommon units of
" e) 10°'- 4% 15° . 59% 20° - 68°; - the mgtric md English systems. S o
o 309 - 869 35° - 9e°, 2. Emphasine the approximite nature of -
2, Subtract 30, then take, om-hn.lr .- thé oatverslons, »
S .3, Qive - as nny concrete o‘por.loncos 1n
Xo Activity Shoet #10 . “seeing" the units as. possible, .
~ A, 'rea.ching suggoationu 4, Emphasise that oonversions are 1qor6u- S
- 1. Acjivity #10 should be used as a inely unnecessary. - | R
. iev exercise, followed by a ° B, Materiale: SV G
' dlsousslon of the entire unit, 1. Aotivity Sheet #11 and 1la o
. B, Matorialsy o Lo 2., Student Worksheet #11, 1la, and llb
1. Activity Sheet #10 3 Monurlng unite
' c.' Answer Key: P‘C‘. 28 ) -G, Answor Kgya Pagos. 32 and 33 |
1. a) 11n, 4) 1/24n, g) 1 kg
%) 1lm e) 1 kn h) 1 gal
. c) 1 mi, f) 1 liter 1) 1 kg
2, Multiply by 2 1/2, 150 om,
| # 3. Multiply by 1 1/2._ 150 md, . 120 mph.
4, . About the same in quarts, Divide by 4 o
for gallons, . 40 qts. 10 gal, B
< 5¢ Multiply by 2.2; 22 1b, $2.20 1v,
6. 2 8 80 .~ h) 3B o) 4
)~ ' 1) 9 P) 1 B
‘ o 91 3) R q) b
‘ -4k 'y k) 93 r) §
' ¥ ....0 25 1 3 ] 11 .':,-‘
N . £} 10 - n) 1 t) 1. %
[ 15 Suleen) 130 ' >
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3 ) . . » . . ..I{
1. a) 1inch " b) 2dinches ) A inches Meter /
: ~ e - . Gram «
B 4 <! - i - 5

1

2, a) 1 4inch - b) 2inches '¢)- 3 inches . '\ T

y - i Cos * . 3. 1iter
A

»

3. a) 3 fest ¢) 3 feot 6 inches | . Square meters or square dekameters L
b) 3 feet 4 inches ‘ | " ou | '

;e R

4 ‘a) 1/10 = 0.1

4 inches - . . 5 Cubdo meters or cubiv dekahete:;c? e
| 6 w). 1070 a) 103 |

R ~ b) 10t S e w0k ;

b) ;g 0.5

".l",:,-,}‘ A 2

5. a).71000 = 10°°

W' 7o 8) 0‘em=6  cb) flkm=400
| 2 . ¢) 900 om=\9000 mm . " :
d) 100 = 10 0 q oem | o
\) ‘ ‘ Q)ﬁ_lo"z. i. ‘." N 59@. - o a K
'4' ’ ’ Y . ' _ :, 90 }1w . '
) 10, 1000 - T - .""-:"li

70 ‘) Srto 10 ino' T o N ‘ | .. - .12. lw mz i . . ..‘ i ‘

8, a) 8 inches T e) 412.irichea
b) .8 inches.- - .d)" 7 inches.
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Intrdduction to Metric Neasurement : - & i S . {
. . r~-
1, latiute tho length of these line aogmhta to the’ mmnt inch. ‘ . oL
< ~-"/.V“—- . ‘ 1 l ‘ -
T \
2, Mea;qm'e the length of the following line "‘_Qggmonta__ to the hearoé’% --5:nch.
a) b) - c) - .
3. a) Hoﬁ'mmly feet is 36 inches? IR | | -
Change the following to feet and inches. -
" b) LO inches = 't ' . inches
c) 3 1/2 feet = it - . inches v
d) 1 yard 2 rt & inches S . T inches.
({ : : .,_ " .
4. Change the‘following common fractions to Jecimal fractions.
a) 1/10 - : o c) 2/1‘«) - L «
: b) 5/10 « | | d) 15/1000 = y :
" +5. Write the following as a pouor of ten. . . |
hl) 1000 - : | d) g _
b) 100 = —— ! ) b .
A : .. . y
1 e — .
C) 16- m ) o

‘\A‘WWTW"WWTW"' TR
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%'Iutroduc-t.im to notiié Neasurement

.. '.' | , ~ PRETEST (Continued) 7

" 6. Order the following numerals from smallest to largssts-
"a) 1000 By ) g ) 10

. 'g) 1

-

7. Add the follgwing, using English unite., Simplify if necessary.

‘ l) ) Brto 2 ino

.+ 2 ft, 8 in,

b) 5 ft. 10 in,

.+ 2. 1L : A0.in,

I,

-

.. 8. Find the perimeter (distance around theé i‘:l.gure)\of the followings.
a 2 in, 23 iR

—~

1]

Vo kg
Vo ok

K
1
_g)m o
" -\
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Introduction to Metric Measurement S . e / a o

' PRETEST (Continued) ~ |
_ / - » . 2 v .
. 9. What'is the temﬁer.tupo in . °F at the arrow (&) | ' . .
. . »

. R ) .
- .
[

\ .
. 70 . . : . .
bo . - . ‘Y LN ‘_' \
50 B e : l x
’ : -
- - 20 . . +
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10
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Imtroduction to Metric Méasurement &  ° 3 ,
. — ‘ . , L : ' -
\ | ] \. ‘ .

1. Wnat is the basic metric unit for length?

2. 'Hhat is tho basic metric ﬁnit for mass?

.3."Hh|t is the basic matric unit Ior capucity (liqnid mase )?"

]
-

L. Hhat unit might be used to: moaeuro the surface area of a clnsaroom floor?

_mﬂm%nqumumﬁdmwtKR;wime%H@ofﬁuchﬁmm? B

| 6. Write each of the following prefixes as a.power of tens )
-~ l . ' | E .
a) .mi 11 : y
b) deka
c) centi
d) kilo
e) deci ‘
7. Fi11 in the blamks below. ‘ ’
. an 6d-dm - cm = m ' .
v X
b) LOOO m = km » dam ) ‘
c) 9m= i em < ' 7 o
8. What is the perimeter (distghce around) the followirig figure o
| . N
»n 3 om L.h_ .
\ . . .
» - # _ . R 2 ch
I ‘ \
' 7 cm
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Introduction to Metric Measurement. - ) " | ' | '
( ' .
o o ' POSTTEST (Continued) ST B
. . ’ ’ . / N
’ " B .;,,.-.._.;:; . o ' Lo C o ’
9, How many cubic, centimeters would fit in a“cublec decimeterxgox?
' . o . ‘:‘t - . . ’ . . .
_ —— AL At .
“0. How many cubio céntimeters ere conteined in a liter? ' o '

-

1. - What is the ,mass of one cubic centimeter of water at its greeteet
density?

e, - . e . T, .. - SV

4

12, What is the area of the following square?

¥ . o

" 0 e

it}. 32 degreee fehrenheit is equal to on the celsius scele.

.

| 1&;‘:212 degrees fahrenheit is equal to
15. A

on the celsiue ecale.

celsius temperature of 20.degrees is’ epproximetely whet fahrenheit
temperature?
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uotion {p Metrio Hcauuﬁinont ' ' o ' ;#
\ ’ , ’ : ‘ . Aativity Sheet #1 o

How tall are you?
" How much do you weigh? -
How large is the desk top? .

How warm is the/ room? - L,

.How nuch\;i:5/?;d you: drink for hr-aktast?
B,

Aa you anadwered” these stiona you used' noaauromontn.&‘Y ;

«., .the objocts in question with known unita auch a8’ 1nohoa, fedt, po

H’V " square inchea. dograoa. cups or pints. The unita cammonly used in the .. . : b
L -Unite&-Stttes-K’mp forncriy ussd 1ﬂ'Eh81and'and are known as tho'ﬁhsliah 75"~TTT;;;_f‘fj#ff
system of measurement. - S R

"Long ago men moaeurad the’ length of things hw oonptring thea to ;":' - . g:.;V

- parts of their bodies, For example, the span: A8 the diut&nco between tho o *Qﬁ

tipa of the thumb and littlo fingar when extended. \ | ;;ﬂ

_ SR

R R

‘On the odge of a length of adding machine tape, make u noasuring

line (rulor) using your own span as the meaauring unit, Hako marks_ on SR
the tape 1ndicat1ng five sucoegsive spans. - | T L BERRSR

Use this ruler to measure various lines, such as the height and

‘width of the door, length of this page, or the length of your ponoil. Re~-
cord :the lengthas, Are tho measurements exact, or'do you have parta of
.the lines left over? How could you make the meanuromonta more exact (pre-
cise)? conpcro your results with meaauronents made by other: studohtq. 3
What disadvantages do - ‘you ses in this kind of measurement? &%

‘ Voulq the moauuromontn be more satinfnctory it cvoryono agrood to _ S

. use the span unit and ruler of just one person? Tho one unit would be tho . '_ 3?
.j.nd.nn nn;& for the olaas. If people agrao. thoro can be ntundaxd units -




-

V. I

Introduction to Metric Measuvement . o Activity Sheet #la

for entire nationa. such as our English standard ayntom. or even for
* the world, Would this be desirable? What kind of a moasuring systen .
would you invent if you could make one for the world? What unita? What R
names for the units? How would thoy bo related to oaoh other? h o
Different nations and groups of people . ‘
have selected different measuring ayatoms.
If you like history and stories, often
comical, you may enjoy fihdlng out the
~ origin of some of these units,
_As sclence and trade developed, the '
old measuring systems proved to be more
~and more inconvenlent and confuaing,
difficult to learn and to use. An effi-
.olent intemational "measd'ring dystem was
- needed, In 1791 the Paris Academy of
Science recommend® a neﬁ deciﬁql system of welghts and meaiﬁrea.
~ In the new system, each unlt”bglmeaaure is the product of a basic }
unit and a power of ten, The Academy named the basic unit of length the '
peter from a Greek word meaning measure, The unit of mass (welight) is
the grap and the unit of capacity (1iquid moo.aur%) is the liter. Sub- .
divisions and multiples of basic. unita are named by putting Latin and
Greek prefixes before the basic unit For example, ng. moapa one~-tenth
so decimeter is one-tenth of a meter and decigrah is one-tenth of a gram,

They named, the system the metric system, :
Altpough sclentists #hd others engaged in intermational metric sys-

tem, V£t took manx,years for countries to give up their own unacientifio,
o 1nconueﬁlont ‘but familiar national systems. Today the metric systen 1s
‘. - legal in every civilized country, TheDUnited States was the last indus-
- tri#lized nation in the world‘to.offiaiall sadopt the system. It has:

been legal, though not officiii1 sinco~tho¥;::ion was founded and is al-

ready widoly'uaed in aciénce and business., It vill Probably completely

r.pluoo the old English measurement system in a few years. Soon the en-

tiro world vi}l bQ using the SI (Syatem Intornational). tho metric syasten,

“
SN
. - ’ . N . <+ r -
. : ' of w

e
&l
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Int}roduotimﬁ to Metric Measurement | - Studont Horlrh«t #1

Body units, such as a hand or a foot, frequently have been used to
make measurements, You may have seen some of them mentioned in stories
and in history. You may evén have used some of them, Over the years .-
they have become standardized, but you can make n.pproxintima using
your own body unita.
A Qublt is the distance from your elbow to the outstretched tip

) of. your middle finger,

A yard 13 the distance from the tip of your nose to the tip of |
your middle ﬁngar with your arm ert.endod.

~

An ingh 1s the length of the Joint ‘at the end of your thumb,

Medsure your own body units, using a standard ruler,

-«

Body Unit Standard Unit
Inch
Hand
Foot =
Cubit B
Yard |

© 74Ut DML '
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Introduotion to Metric Nbasurement ‘-3“7'“*- Worksheet #la
Are .there any convenient: relationships between your nﬂm;s body
units? What are the ‘relationshipe between the standard units?
Use oné of your body units to make a ruler, Measure two or three
things, then check with a’ standard ruler.

Optional - - | . S
Another personal unit is a step (the length of_(\ywur normal step

from your back hpel to your front heel). You have probably seen football

. referees atgp of f penplties. What do you estimate the length of your
~ step t:) be? Check 1t with a standard ruler,

1. Step off and estimate the length of the room,

2. Ghocfc'your ostimate wif_.h a afan‘dani' measure, ]

3. Try again on the length of the room or some other distances, Can
you improve your ostimi.;oe?

— [ 4

3 © '74 U of DML
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.;ntnd\.ut?? ‘:o- !oﬁ l_ﬁhuuro&nt | | Aotivity amuz S

. The basio unit of length in the metrio system 1s the meter, 7

Through the years, many ways have been suggested to define the meter, - '-f""f““ff*

"7 One of the most interesting was advoogted by Thomas Jefferson. In his §£~i

L method, tho length of a ;:nglo pendulum was to be used to define a o el
meter, : BN

A simple pendulum may be construoted fron a lnngth of string uith
& weight tied to one end. This weight is called the "bod"., Construot

—-—~mt*pcndu1uu'lnn”riiton“lt to a support, as indicated below, .
‘ ' - N . g
. o Fi




" Introduotion to Metric Measurement

Aotivity Shut #2a

Pull the bob a amall distance EP one alde and let it lwlng.hnok
and forth. The period of a pendulum is the length of time At takes for o T
the pendulum to swing from one aide to the other and Yeck axain. |

Jefferaon's idea was to defing the meter as the lefgth of a single -
pendulum having a period of two seconds., TIn thla experiment, we will

ape how close this 1s to a meter,
Start the penfiulum swinging (remember, only small -wing..)

3

a) When the motion is smooth, atart timing with a watgh
nnd count ten oomplate periods (remember. _one period 1is

. a swing from one side to the other and back again.) , . . o e
‘b) If, this takes less than 20 seconds, lengthen the pendu- .
lum; 1f it takes more than 20 seconds, shorten the
pendulum, \ . .
¢) When the time to <complete ten periods 1s exactly 20 Y

seconds, you have a length which we shall call a
"pendumeter". Measure the length from the point
where €hq pendulum 1s held to the center of the bob,

Compare your "pendumeter" with ot.her‘.gmupa. Cognpare the "pendumeter”
with a meter stick, How close are the two longths? An interesting thing
about this equipment is that we have used time to determineé distance,

With the same apparatus, we could use distance to determine time by using
a pendulum with a length of one meter. Then we could dofino one second
as the length of time it takes the pendulum to qompl&to a half period, '

The "pendﬁnoter" 1s not the offlcial meter, The "pendumeter" is
affected by the earth's rotation and the looatlon at which the experiment
is conducted, . The official metcf’was originally defined as a unit equal
to one ten-millionth of the distance between the equator @ng the North .-
Pole., 1In 1960 a new standard, more readtly determined, was defined,

It bases the length of the meter on the wave longth of- the orange-red _
" light fron the gas Krypton. | | B

1Y

fey et

o Thng
BTSN .
L 3
SR




Introduotion to Metric Measurement . | .Aotivity Sheet #3

How tall are you? There various ways of answering this question, ' o
Par onnplo. you may say: 6k 1 ifiches, or 5 feet 4 inchesy 5 and 1/3 feet; |
.or even 1 yard 2 feet 4 inches, Sometimes 1t is oonvenient, even nec-
essary, to rename a measurement fh other units, This 1s often diffioult
in the English system, It roquiroa that you know a variety of names and

rohtggnahipa between units, Do yoebfow the relationships between inches, .
feet and yarda?.

Renaming measurements in the metric aystem 13 aimplo booauu it 15 a
decimal system, based .on powers of ten. In a set of muuremtm oaoh unit
1 ten timés the aise of the next smaller unit, And all use the eamo\baao
name, combined  with a prefix that shows its decimal rela.tiom.hip to- tho

basic unit,
The buic units for each kind ocf measurement a.w
o . . T _'7 - .
Length Meter ‘ ' /
Areai PP Ll :
meter x meter = 8q., meter == - ~
: ’ Volumes ‘ \
. meter x meter x meter = cu, meter
N - ’ | K
~ Capacity (11quid | Liter » | fi S
”uum) . ‘ : \ ) ( X . :

Mass (amount of °
matter, weight)

P 5 R oo™ R Y

© 74U DML
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!ntroduotien to Hotdo Munmt | ' X ) -Student’ ;om'klput #3
. Intin prefixes are used for aubdivisions of all types of metriq i
Mnn:nmn. ’ ¢ . . ' :
deol - divided into tenths (0.1, 1/10, 107} I
centi .- divided into hundredths (0,01, 1/100, 10'”) “ | o
*111 - divided into thousandths (0,001, 1/1000, 107) | d
Here is a ploture (actual size) which shows the relatiohship of a deoi- -
mtor. a centimeter, and a nillimeter. i
o 1-dm ' > |
. 1’mm 1 "c;m 0 . . ..‘/’
I Greek prefixes are used for multiples of tho*basfc units, They )
‘ are: ' ‘
deka - multiplied by 10 ' -‘ |
heocto - multiplied by 100 (10 y ) - L . . ‘
kilo - multiplied by 1000 (10%) * -
You should| learn these profixoa and their meanings. Note that 1t
takes 10 . of each\unit to make the next larger unit.. Just as in our base
ten numeration system. This relation between the metric system of
measurement and the base ten system.of numeration is one of the main
advantages of the metric ayatom. The same prefixes are used fdr units o
of length, area. volume, oapaoity. maas. and so on, For example, 1000
grams is a k;logram. 1000 meters is kilomter. ' .
' Solentists have added two othor prefixol for m.kihg neuummonta o
~ that are very small or vory largo '
Mioro means small and mega means great. Buii in the
netric system micro means one-millionth (1/1,000,000)
part of, and mega mao.nn one million times. There ia . :

one oxcoptior. Since mitrometer was already a word R

. meaping a measuring device, the word micron (abbirevi-
. ated by using the Greek letter A (mu)) 1s unu@lly o
-used to denote one-millionth of a’ notor. Aleo, the-

symbol for mega is (M), | |




| ‘Introduction to Metric Measurement ' Student Vorksheet #3a

. 8 '
~ - 1. Make a list of &}1 tho metric prefixes in order fron smallest . e
to largut i ‘ |
2, Vrite the names for the units that are equal to
- " a) ten meters : f) one~tenth of a meter
b) one hundred meters &) one-thousandth of a grem
Y 6) one thousand meters h) one thousand liters ' |
| d) one million meters 1) one thouw\d grams
" . @) one-hundredth of a meter T ' «

— Ja In the metric system the units for length, volume, -capaocity; and e
mass are all related to esach other. Under rigidly specified con-
ditiona of temperature and atmospheric pmsauro '
1 liter = 1000 ocuble centimeters (co) of water
-~ ' 1 gram = the mass (weight) of 1 oublc centimeter of water.
| How much wo(ld a liter of water welgh? State your answer in two
ways.,

e ——— e R ~—————— R PR,

Here are some commonly used metric symbols. They combine the first

letter of the prefix with the first letter of the basic unit, with sev-
eral exceptions. What are the exceptions? Why? (See Student Worksheet #3.)

" Mm= micrometer . - dam = dekameter S
mm = millimeter hm = hectometer
SO on = centimeter - km = ‘kilometer
| dm = deoimeter Mm - megameter

* n-n‘or

1, Conploto the followingu

a) . dm = 1 m °) _ B _mm=1ln "
b) omeldm  f) 1000 g =1 '

T e) . _cn=1lnm §) ____ocg=1ldg
d) : mu=lem - h) g =1g

" . 2, F111 in the blanks belows
~ a) 30.dm = - onm ____ w
') 9m=___ _omm mm
¢) 37,000 ch =  dn - _m

4) 5000me ¢ ___kmw___ _dan
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Intraduotion to Metric Measurement ) " Student Worksheet #3b

3, Put the following measurenents in inoreasing order (smallest to ' . e
largest)s . |
8Bomp L472am 282 om; B9 mmg B mp 607 mm ’

4, Play Concentration
~~ Make a set of cards oontaining sets of equivalent pnira.

Some nuggeotod pairs are:

1| {100 [ | [iooo | d] 1 [0

m Lcm  lkm m\ m}{m| - lem i ...de S
101 [0oo L | )
dmj [mm| | 2?; imm

Turn the cards face down,
The first pluyér turns two cards face up,
" If they are equivalents, he keeps them and turns two more.
If they are not equivalents, he turns them face down again.

The next player t “,‘s a card face up,
Before turning ._t.he second card, he tries to romomb;r t}xe _
lously turned cards, so he may match his face-up card,
. He then turmms a second cand,

If his turned pair are equivalents, he keeps thon and turns
two more, "

3

A player continues turning pairs as long as they are oquiva.lon'i'.s.
whcn the pair is not equivalent, the cards are turned face down.
and the next player takes his tum,

The playor who takes the noat oanda'wina. |

Increasing the number of cards makes the game harder, Eight cards |
18 easy. - : o .
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Introduotion to Metric Measurement

" Aotivity Sheet #4

’

Metrio Hoaauromont Prgjoogg_gng_~ag;gllg. _.l,i )

1. A Strango Measuring Instrunont
Make a cardboard “"centimeter stick® (36 centimeters long) and mark

"only the points shown at distances 1. 3, é 13, 20. 27, 31 and 35 oenti-

notora from the left-hand end.

-
' ]

T T T TT I r’rmruurn
3 !l 6 A ] 3 l- 0 ! ao rut ar SR | | . ]

\

 equal measurements,

making four pleces, Mix up :

A point 11 cenfihetera fiom the 1of£-hahd énd i1s not marked ﬁdwav;r}-
the stick can be used to measure directly a le of 11 centimeters by
using the markings for 20 and J1 centimeters. Befween what two markings
on the stick is there a distance of 2 om? Using only‘;ho markings on
the stick, can you measure directly a longth of 8 ocm? How many differont
lengtha can be measured directly on the stick, using only the given marks?

Show how each may be measured,

»

2, A Puzzle

Cut a ten centimeter
(1 decimeter) square, Work-
ing in one direction aroumd
the ten centimeter square,
mark one point on each side’
two centimeters fromthe cor- “}
ner. Joln the points on |
opposite sides, (See illus- |
tration,) Cut along the line

the pisces and gee if you oun
put 1t back togother'again.
Sides which touch must have

12 37 o o ®"74UofDML
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- -Intreduotion to Matric Measurement
. . Activity Sheet #lia
7. 2a. Cut a six-dentiméter square K
from cardboard, Coabﬁﬁ this square . _ _ -
with the four pleces of the 10 onm . ’ ' . ' S —
square yeu cut in #2 to make a larg- - : '
or square, ’
: L
!
3." Estimating Metric Lengths ,
Just by looking, order the 1line segnments with m.poot to doorou- |
ing length, Fill in the table, _ C o s
\
; ‘ -
' - o ok
A Lo
| - 13 38 T © '74 U of DML
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Introduction to l.lotrio Measurement

' . Aotivity Sheet #4b/ . ;*
- » oF ¢ . .
o 4 . ’ﬁl..r ,T"
Estimate of Aotuul Correct [
Oxder Length Length. Error Oxder ;
~ Longest n M | s b -
. _ . ] L) i L v
el " ’
\ mm 1 .
C e e ..._1. e 3 .
o : aam | T
\ ) . ;
Shortest - X
-~ | ot )
“Now write each length in cm, i ﬁ’,{
b .;,,,!';’
4, Estimate first and then use the‘Reter stick to measure _oa.ch' of/
follmd.ng. See if you can 1mprove your oatimting abllity as yOu ﬁork
through these problens. e Act “9'1'
, Estimate Houup y
a) Length of your pen or pencil ‘ !
b) Width of this paper S
c) Length of your 1ittle finger . !
d) Helght of the letter "E A ‘
o) Dith a plece of chalk . s f" QS
'f) Length of a friend's arm - nL 2
g) Distance you can jump from'a o N .!'.'," i
, position with both feet together ' : { 2]
*h). Distance you om run in approxi . ; B
mtely four heoonda. | ","3" :‘._
' : SRR DO
" Plok two other items to estimate and measure, - , oo
1) , - ~ . T
; . ‘ R
s ‘ | A |
*Optional exercise for Qne outside, in good weather, k L
. ) . t \ . .
| ‘ w39,
- - R T SR S




Introduction to Metric Measurement | | Aotivity. Sheet #io : o 3’
: ‘5. Liat the following figures in order of deoreasing perimeter, . N e
(Perimotor in the distance around a ﬁguro.) Check yourself by meas- - L ‘
' uring the porlmter of each,

. . ) . C .
Jpa , ~

Estimate of Actual '
. Guessed Order Perimeter | Perimeter | Correct Order

Largest perimeter ’

-~

N L)
l\" )

Smallest Perimeter ' | R

-
s
L
-
vy
e
\
L J
R -
) |
rd ¢
v
\
- ) “ag
' A o
i \ RN R - N
B 40 @mudDML
™ o \ o _ o . A v . , .
.4-4,‘. e - v : —srecie i N .4‘.".'5.;';.',;&‘ -t Fim et S PR b
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'f.';:."‘fiptroduotim to Metrio Measurement - s Aotivity Sheet s . *

-

. A

"_: tok ‘ B _b-. . . oA
A _ _ . SR
h .To measure length we need a 1ine. The basio unit of linear _ .

measure is a line 1 qoter long. ' ’ R

_"__“_"“"""' "1% measure a qur!‘ace. for 1mtmco the floor of the room or thia o '

. " page,: we need a surfmiy";) unit, o s
: The. basic unit of €rea is a square ster, a square whose sides are < ok

linea .one noter long, Suhdivia:lone of the square meter (mz) are the

square decineter dnz

S e e g sentIngter gad ._
| | -"aqua,ro millimtor mm ,

I ' : s
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Introduotion to Metric Measurement e Student. Worksheet #5 g .
7777 1. The figure below Pictures a square decipeter divided into 100 square -
centimeters, Determine the area (in uqdm cont& yters) of the figures R ‘
marked A-E, | , o O
t
- | -
g . . L
Cl1 / D
- \ < ',. /
%
it /R\( i
A. D' o
B, - E.
c. ‘ ~ ’
S
. " On a cm square paper, draw a rectangle 6 cm by 3 cm and draw a straight .
. 1ine which cuts it 1n half. \ '
t a) . How many straight 1lines can be drawn which would cut the rec-
tangle in half? - ' ’
b) How can you be sure that a straight line cuts the rectangle 1n
"half? | /\
¢) What is the area of each part u&the roctangle when 1t has baen R
cut in half? '

-

v 2 empdom

' DY .
_:-\;" S .
L ', v -~ s
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Introduotia.n. to Metric Neasurement

) o . Student Worksheet #5a .

<
«
\

3: Approximate the number of square decimeters of cardboard it takes _

to make a ohe-half gallon milk oarton. Cut the oarton open, spread '
flat, measure and caloulate the number of square decimeters in the Oar~ - '

ton, Or trace the Parts of the carton on on?_papor.

+ 4, Estimate the area (1n square meters) of the classroom you are in,
Measure and see how close your estimate was, If your teacher approves,
mark off the square méters in chalk or string on the floog. If carpet B

costs $12,75 per square meter, what would be the cost of carpet for your

— - - classroom?

. ®'74Uof DML
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ilntrpduction to Metric Measurement Aotivity Sheet #6
o - - ‘me__c_-mn

— A

To measure the length of a line we need o unit that models the
1line, n\linoar qa#t such as a centimeter or a meter.

CENTIMETER |

L

To measure a surface we need a unit that covers a surface, such as

a square centimeter _Y?UARE CENT'METER )

" To measure a three dimensional object, such as a box or a room, we
need a throe dimensional unit; for exnmplo. a cube like a sugar cube or .

cm?I IR

\ V4 '
P
1. Cut from cardboard, tagboard or centimer square graph paper, a pattern
» for cénatructing a cublc decimeter, (See 11lustration. ) Fold and fasten
the edges with tape leaving the top hinged open.

a) What is the surface area (area of the pattern) of this
" cube in square decimeters?

e

[ ek ]

b) What is the surface area in square centimeters? <

2, Obtain some white centimgter. cubes, or make
some cm’ cubes, ¢ _
a) Estimate how many cubic centi- oL
meters it would take to
cover the bottom of the
cubic decimeter box with a o
* layer 1 em deep. Sketch the bottom layer on cm? g%

" paper, or refer ‘to the sketch of a dm? on Actiyity
Sheet #5, Example 1. . : +

"+ D) How many such layers would fit in the box?

!

|
I
1 -

|

P-_.--

r
r
|
1
1
|
A1

~
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mmtlon to Metric Measurement Va ’ Aotivity Sheet #6. N
‘ ~ 2, ¢) How many ouhio oontinton would it in the publc decimeter bo’?

,_ q) on) = )| 4-3 L O . “'“:

- \ ﬁ

. 3. The banic unit of capacity (11quid measure) in the setrioc s y.tn 1s |

tho 1iter., A liter 1s a unit of measure similar to a quart, In metrie
countries psople buy soft drinks, milk, gasoline, eto, peasured in liters.
Look at your cardboard cubic decimeter box. If 1t would hold water, it
would hold one 1liter,
In other words, a 1liter 1s a Unit of volume equal t.o a
.oublc decimeter or 1000 cubic centimeters (oc). . o e e

& s
=== ==q

e

This relationship between units is a property of the_motzl'ic system which

1s not common to the English system. There is no dirsot relationship be-
tween cublc inches a.nd quarts as there is betwoon a ouble deoimeter and
a liter, /(

b, Fill a metric measure of 1 litor with w or and pour it 1nf. quart

container (a milk oarton will do), Did 1t £111. the _quart contai %‘er? Was

there any left over? Fill the quart container and pour 1t into’ the ter - *
. Weasure, D4 1} 111 the liter measure? Was thers any left over? Make %
.. YOUr own rough comparison between a liter and a quart, |
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Introduction to Metric Measurement . Activity Sheet #7

Investigati He sures of

Obtain a lite;!(looo cm3) container, Find its mass on s balanclL
Record its mass. Carefully fill the container to the 1000 cmj.

Find the total mass of the container and water. Record its mass,
From the total mass, subtract the mass of the coﬁiainer to find the
mass of 1000 cm3 of water, y mm———

1. What is the mass of the water?
2, what is the mass of 1 cm3'of wator? |

There is a direct relationship between units of volumo (or capacity)
and units of mass in the metric system. The unit of maas, the gram, is
defined as the mass of one cubic centimeter of water (at its greatéat

. density,) |
S50, the mass of .1000 cm3 or 1 liter of water is g or

You now have some concrete experience with a kg mass. If you could
construct a cubic centimeter and J11 it with water, you would have an
idea of a gram weight. It takes only a small number of drops of water to
111 a cubic centimeter. - | ' o

Obtain a container graduated (marked) to measure cubic centimeters,
Use an eyedropper to determine the number of drops in 1 cubic centimeter,
How many? Compare your results with others,

N P

¥\ eyedropper
L.

X \ rﬁr-| Mass ‘of one cm’ of water = 1 gram

cubic centimeter

R

T Examine/fﬂh\t?rious masses in the set of metric weights tojget the
"feel" of them.

46 - © 74 U of DML
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Introduction to Metrle Hoaouron.nt; ‘ Student Worksheet #7 R
ey \\\ - o i . y .
_ - Investi Mo -of . S Lo T
e - ‘ _ | ;o
1. Obtain at loapt 8six coﬁtninoro that will hold water - tin canl, . ,‘@
’—’."bottloa, plastic dishes, sogp or ice cream. containers, empty pill con~- ' T ”f“fﬁ
talners, buckets, etc. Record their masses. Estimate the number of - | S
liters or milliliters in each container and the pumber of grams of mags 5 e
of each. Now measure them uith your metric measuring instrumente. See if ™ S
you can Amprove your eatimntoa with practice. List ‘your results ‘in }:
tho table below, o . O
Estimated | Estimated | Measured Measured -
_ Ttem . Capaoity Mass Capacity __Mass .
1 ° : 1 : . . ) i
2 . Ly
3, / ’
b, : .
S . - . ' , ' b - . | '
. 6, . .
" 2, Would a cub;p centimetor of wood (white conmimeter cube) have a mass N i{f

more or less than one gram? (Remember'the definition of a gram.) ' Find
the mass:of one and find out if you are right.

3. Find the mass (in grama) of each of the following:
a) a 10 cm rod d) a wnﬁ%h : ) ‘4 o
b) a book | ¥ - fy, 8) throo other thin8' S _ | -1;
Ly You chqgug. ' - ey

\‘*:%‘T“‘.\"\‘

»

c) a pair of glaaaea




Introduction to Metric Measurement | Activity Sheet # 8 A |
(Optional) | | "
¥ To find the area of thia pPage, which metrioc unit would you
use? Why? . <:
2, To find the area of the room, which unit would you use S
\ Why? ‘ o L
3. To find the area of the block of land the school ia on, which

.metric unit would be convenient?
For convenience iﬁ meaquring'land_aragi. the metric aystem has -~ - - -
two other commonly used units.

The are = 1 square dokametdf"-‘lOb square meters
The hegtare = 10 square dekameters = 100 ares,

The scale diagram below (with 1 mm representing 1 m) shows the
relatlonéhip of the sqﬁare meter (mz) to the are and hectare.

-
Y
.
‘} A = 1 square meter (mz) o “\\\
B = 1 square dekameter (dumz) = 1 are v

C « 1 heotars(ha) = 100 are = 10,000 n2, .. . .

» 48 + . @mvdDML . .
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2. On the achool playground, measure off an are = dan® = (10 m x 10 m). r\
© 2, Can you think of a familiar room or a.réa about® equivalent to an are? “
9, If possible, measiure off a hectare (100 m % 100 m) '
{
. b, Approx:lmtely how would a hectare compare with a foot r_’f 16147
a) Make a scale drewing of a hectare (100 m x 100 m) with a football ;
field outlined on it, (Uae meters instead of yards for dimensions '
of the football field, Meters are only a little lqngor than a _ . ‘ i
.. .yaxd, Compare a yardstick and a metor stiok.) )

JE'.J.Q . .

' € s : ’ : o e
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- Introduotion to Metric Measurement - _Aotivity Sheet #9 o

i ) |
! 7 Metxio Tenpersture Measurement S AR

Just as bthor metric measures are huod on multiplu of ton. the

' ~ metrio temperature (Celsius) soale divides the interval between the . L --?—-;f
freesing point and boiling point of water into 100 degress, " (The chart I
on the next page shows the relationship between the Fahrenheit and Colniul E o

temperature soalds.) You may be able to obtain both Celsius and Fahrenheit
thermometers .and make your' own comparisons. :

. You can read equivalent temperatures from the 1llustrated scales by
—— - laying & stratght edge stralght actoss both at the ‘desired temperature,
Use this method to find the following oquivalonta: ‘ #es |
Fahrenheit Celsius v
o - o
100° .
72° —
%,6° _
350° — .
— 0°
B ____ - 100° N
A —_— . 20°
. 230°
z . -




I!:troﬁmt;m to Metric Measurement Activity Sheet #%a 2‘*"%

CELSIUS | o
- FAHRENHE (T T IR e
- WATER (M) ﬁ -

BOILS ﬂ ‘
au.—-—_,%‘“ o100, | o

N awd | “:5 . L .

) .90 _

’ 04 1| [
’ |8Q-+ , ~80
10~ - 75

Iso4 | 70 | }65 :
_|‘+0'4\ ) L _"QO . N .
130~ <y \ u 55 ' - 55,
lJO"‘ }1 -—50
110 < ) :‘;5(;
1004 1 35
q0 . 30
80~ Los
- 04 .. .20

60*4' b‘5 \7-- :

WATER 20 L
EREEZES 40 B
F 33—+ 0
. ' o\OJ | . K
. 10 . ‘
: .
- 1o~ 15
0 - | =20
~\)~ -

[SNe

. COMPARE THE
FAHRENHEIT AND
. CELSIUS THERMOMETERS R

]
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: Introduotion to Hqtrib Measurement - o S St“dOht.VOfkﬂhOGt 9 o

Many weather forecasts now give temperatures in both Fahrenh it'- ) M

and Celsius scales, A formula for ‘converting Celsiua readings to ahrnn-
"< helt can be formed. When the temperature of water changes from the\.
‘ freegring point to the boiling ‘point, the Fahrenheif thermometer rise
dogréos (from 32° to 212°), Thb Celsius thermometer rises —d
grees (from ° tp °). Thus, a Fahrenheit thermometor must rise

%QQ (or

2) timea as much as a Celsius thermometer to indioate the same:

temperatute change.

. Fe9/50432
Tha.t 1s, multiply the Celsiusv reading by 9/5 and add 32° to- get the comﬁn
pording Fahrenheit reading. You can make a rowugh approximation of this !
by saying 9/5 = 2 and 32 & 30, Then a rule of thumb for daily woather 1 ‘
temperature reading i1s to "double and add 30", Thus, if the weather - ) \ 2

* forecaster in a metric country forecasta a high of 25 + Yyou can double and ¢

add,30.to get a close estimate of the Fahrtnheit temperature (about 80° ).

o

1, a) Use the "rule of thumb" to estimate the Fahrenheit temperature
' reading which correspond with each of the following Celsius read- . ., = .. :.
ings. : / _ - )

. L8 : ~ . K . a ,g&
~ Con Celsius Fahrenheit Estimate -

S

Y , ' — - . i

Check by putting a straight edge across the scales on Activity
Y

Sheet #9.

b) In what temperature range (Celaiua) would At be comfortable to. | _Y
, g0 swimming? ‘ m

4 .
¢) (Optional) Find the exact temperature converqion for the Celsius "
readings in part a) by using the exact formula,

-~
Can you flguro out a rule of- thumb for changing Colnius to Fahronhoit?
oomYe

’74 U of“DML
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ACROSS ' L : " . . DOWN . o
.1. Abbreviation for kilogram . 1, Abbreviation for kilopeter - = \
_ Prefix meaning "multipliod by 10 2, Uit of mags" S,
'%5. Man's title ‘ . - 4, Prefix meaning "multiplied by -
o ‘ ~ 1000"
8, -Prefix meaning "one—thousad\dth" : . o
6. Basit unit of capacity N o
9. Baslc.unit of length C . - - : A
o . 7, Name of temperature scalé ' cA ’
10, Abbreviation for milliliter # oL
11, The initials of the offigial name - 12 f:'§§1"€1:°mp°r‘t“r° of water . L
‘ of the.type of metric we use _ unlis . IR
" \ W 13, Number of centimeters in a ; o
157 Abbreviation for deciliter decineter. | o
-1"6‘ g:::::y‘;:tzg originated ttie/, " 14, Prefix meaning “one-tenth" - . :
-.. ./ ~ . . . o - \
. . _ / ' 15. Abbreviation for dekameter '

¢ ' : A | ) R
/ . . ? ! N SR !
N : . . ’ R
. . ° - td
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Introduouon to Metrio Measurement o Aotivity Sheet #11 o e

.

(Changing from one meaguring unit to ancther)’

About the only use made of conversions is by Americans who. are not

yot familiar with the metrioc system. They may want to make ‘comparisons
of mtrio moasummnts with the system they almldy know, For this pur~ . )
pose, approximations are sultadle, . :
R Pla.oo a meter atick and a xgd stiok t.ogethnr 80 that both gere - B -
‘ pointa are touching. -Compare the two mouurlng units - metrio and yamnd,
Which 1s longer? How much longer? Hhioh atatomonta most, accurately des-~
cribe their relationahip? ‘ ' .

\‘ . ]l yard 0. 5 met;r( 1 meter .0. ; yards . ‘ w

\ ' 1l yard 0.75 ‘neters 1 meter 0.75 yards R

" 1l yard 0,9 meters -1 meter 0.9 yards . ‘

1 yard ]?_15 fte,ra . 1l meter 1.5 yards
‘1 yard 171 -theters , 1 meter 1.1 yards
. - : : s
'YA RDSTICK - o
i adaser srmn ] ) ll 14 18 16 17 D ﬁudbﬁ.—z’ Jrﬁiﬁ&bﬁﬁig: '
METER STICK . .,
, _ . - ‘,-_.;-f.“

’ Plao:; a rhtor stick and a yard stiock together so that both zero points S
are touchins. Compare the two units -- centimeter and inch, Which 1s . S
lorgor? How muoh longor? Hhich statements .most mountely dosoribo their
nhtiopaip? . | L

T cm\ 0251t . in 0.25om . ' ' 5
lem 0.5 in ' . 1% 0,5 03 .
«lom .2 4n, = 14n 2 em¥® . j'
lem 2,25 4n o - 1in  2,25.om o8

1l om 2.5 in l-; fy - . 11in 2.5‘0m .
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-'_,Intreduo_tim to Metrio Measurement Studént Worksheet #11 :

Approximate Conversions ot

Longtp.

lyd 0.,9m 1m 1.1 pd
- 1in 2,50nm lem™ O, in (a little less
1m . 1,6 km (a 11ttle more - than 1/2 n) -
: than ~ 1km 0,6 mi (a 1ittle more

S ' N than 1/2 m1)

- Capacity (iiquid measure)

— o lat 0,95 Tters 1 Uter 1,05 qt (very little .
: | more than qt)

* | GALLON , '
- LITER QUART N |
Ma.ss (weight)
1 pound (1b) 0.5 ke lke 2.21b
) s
: % 55 "
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- Introduotion to Metric Measurement / Activity Sheet #1la
’ -4,

Since the meter is universally used, the United States has defined
. the yard as exactly equal to 0,9144 meters, 0.9144 can be exactly divided
by 36 so ' _ o
1/36 of a yard = 0,944 meters |

1l inch = 0,025 meters
1 foot = 0,3048 meters,

All other equivalents in the two systems are approximati_gna.

Although the exact relationships of the yard and meter and the inch
and centimeter are known, there is ordinarily 1ittle use for them, The
mg-'f_.r._ic system is used a.l_noat exclusively in précise measuring activities

and there is no need for conversion, >

-~

- \* E,“'i')\',:.._-u.

e
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Introduotion to Metrio Measurement Student Worksheet #1la
Cw 1. Which 15_ larger? A
a) 1 in or.l om 'd) 1 omor 1/2 tn g€) lkgorlld 5
b) 1ydorlm e) 1kmor 1/2 mt h) 1 1iter or 1 gal
¢) 1 m or1l km f) 1 liter or 1 qt 1) 1/2 1b or 1 kg
k4
2, If you know your height in inches, how would you find it in om? £
60 in = ___ om ' -\
3., If you know a distance in km, how would you find it in miles? |
— 50 km = ___ m : - a ey
80 km pexr hour = ___ miles per hour | ' o
4, If you know an amount in liters, how would you find it in quarts? .
gallons? N~
40 1iters = ___ quarts; = __ gallons
/ T8, I{ you know a weight in kilograms (kilos)., how would you find it in
. pounds? ' L
10 kg = ___ pounds . =
$1 a kg = $___ per pound
, If you are traveling in"another country, you will probably see signs
¢ like the ones below, Give their approximate equivalents in the English .
syotem, (Use the table on the Activity Sheet as neéded,)
L] - M
& ‘ '
r %
L2
X -a | \\\‘/-\ -
, 2 A
14
A S o 57

T o ©'7AUotOML__ @ -
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Introduotion to Metrio Measurement

Student Worksheet #11d

6. Complete the following conversions. _Approximate to the nearest
whole number, (Remember, = means “approximately equals).

a) Om & ke k) 150 kn & __ mt
b) 21/2m & km | 1) Sknd__ mt ’
¢) 100yd = ___m l n) 1500--:-____“'
d) 10yd~__ m n) bm=__ £t
e) 10in= _ onm o) 10cm=___ 1n.
f) 4in&e __ cm _p) 2,50m= __ 1n
g) 16qt. = 1 q) b1 __ qt
h) 10 gal = 1 r) 201 = __ gal
1) 201b = _ kg 8) S5kg= __1b
) 12w g t) O;f‘kg;_lb
W
;-
58 . - 3
P
3
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